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DETAILED ACTION 
Specification 

1 . The disclosure is objected to because of the following informalities: the following 
equations are illegible or nearly illegible: H's [0009], [0022], [0024], [0026]. 

Appropriate confection is required. 

Claim Rejections - 35 USC § 112 

The following is a quotation of the second paragraph of 35 U.S.C..1 12: 

The speciTication shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

2. Claims 1-10 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

In claim 1 , it is unclear what the phrase "presetting a first impulse response with 
regard to a firequency response of a digital audio signal" means. A "frequency 
response" is typically defined as an indication of how a system component (circuit, 
device, filter, etc.) responds to the different frequencies applied to it (e.g., you can have 
a frequency response of a circuit, but not a frequency response of a signal). Thus the 
phase "a frequency response of a digital audio signal" is unclear. 



For the purposes of the rejections given below the phrase in question is 
interpreted to mean presetting a first impulse response (of a device/equalizer) so as to 
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adjust the amplitude of a controlled range of frequencies and thus modify a digital audio 
signal (input signal). 

Claim Rejections - 35 USC § 102 
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
states. 

3. Claims 1 , 3, 6-8, and 10 are rejected under 35 U.S.C. 102(b ) as being 
anticipated by Gaydecki, Patrick ("A real time programmable digital filter for biomedical 
signal enhancement incorporating a high-level design interface" 2000, Physiological 
Measurement 21 pp. 1 87-196), hereinafter referred to as Gaydecki. 

Regarding claim 1, Gaydecki discloses a real time programmable digital filter 
that can be used for audio signal enhancement (p. 187, Title, § 1. Introduction). 
Gaydecki's teachings include: 

• [see 112 2™* rejection, above] presetting a first impulse response with regard to a 
frequency response of a digital audio signal, said first impulse response having a 
plurality of first sampling points in time domain, a total number of said fir^st sampling 
points equaling a first predetermined value, each first sampling point corresponding to 
a first amplitude (p. 190,^' a) and b), specify firequency response, perform inverse 
transform, generated time-domain function [first impulse response], where the number 
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of sample points can be determined, §2, Basic DSP filter theory, n.b. the ability to set 
maximum count values, p. 192, item (e) Sample gain adjustment, p. 19^ (a) design the 
FIR according to the user's specification); 

. establishing a second impulse response by selecting a plurality of first sampling 
points and related first amplitudes from said first impulse response to fuhction as 
second sampling points and related second amplitudes of said second impulse 
response, a total number of said second sampling points being less than said first 
predetermined value (p. 190, ^'s (b) and (c) tmncate the impulse response to 
determine the second impulse response, c.f. Fig. 1c with Fig. 4 in the specification); 

• processing said audio signal in time domain by said second impulse response 
according to a predetermined algorithm (p. 190, (d) the finite impulse response is 
then convolved with the Input signal to generate the filtered response). 

Regarding claim 3, Gaydecki teaches everything claimed, as applied above (see 
claim 1 ). In addition, Gaydecki teaches "said first sampling points are spaced by a 
fixed interval in time domain." (p. 190, item (b) and Fig. lb; the interval will be 
inherently fixed either from universal practice or the conventional results of the inverse 
transform). 



Regarding claim 6, Gaydecki teaches everything claimed, as applied above (see 
claim 1 ). In addition, Gaydecki teaches that the "digital audio signal is generated by 
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performing a pulse code modulation (PCM) on an analog audio signal" (§5, sampling 
by the ADC produces a PCM signal; Fig. 2, ADC). 

Regarding claim 7, Gaydecki teaches everything dainied. as applied above (see 
claim 6). In addition, Gaydecki teaches "a sampling rate of said pulse code modulation 
determines an interval between each sampling point in time domain" (p.M92, Item (e) 
sample rate adjustment, where sampling rate Inherently determines the Interval [T(sec) 
= 1/S.R. (samples/sec)]. 

Regarding claim 8, Gaydecki teaches everything claimed, as applied above (see 
claim 1 ). In addition, Gaydecki teaches "said predetermined algorithm is a convolution 
algorithm" (abstract, p. 188, 2'^ ^2, "implements the convolution operations; §2). 

Regarding claim 10, Gaydecki teaches everything claimed, as applied above 
(see claim 1 ). In addition, Gaydecki teaches "said second impulse response is 
generated from said first impulse response multiplied by a window function in time 
domain" (p. 190, U(e) the truncation [generating the second impulse response] may be 
performed with a rectangular [window] function). 



Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 
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(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth In section 102 of this title, If the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvtous at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the inverrtion was made. 

4. Claims 2 and 9 are rejected under 35 U.S.C. 103(a) as being unpatentable over 

Gaydecki in view of Greenfield et al. ("Efficient Filter Design for Loudspeaker 

Equalization" J. Audio Eng. Soc. Vol. 39, No. 10, 1991, Oct), hereinafter referred to as 

Greenfield. 



Regarding claim 2, Gaydecki teaches everything claimed, as applied above (see 
claim 1 ). In addition, Gaydecki teaches that his techniques can be applied to audio 
signal enhancement (§1 Introduction, sentence two). But Gaydecki does not specifically 
teach applying the method to a digital equalizer, i-iowever, the examiner contends that 
this concept was well known in the art, as taught by Greenfield. 

In the same field of endeavor, Greenfield teaches loudspeaker equalization using 
a technique where the equalizer is determined by an impulse response derived from a 
complementary frequency response of a loudspeaker system (p. 741 , §2, ^1 ). 

Therefore, it would have been obvious to one having ordinary skill: in the art at 
the time the invention was made to modify Gaydecki by specifically applying his 
teachings [simplified design of digital filters] to equalizers used with speakers, as taught 
by Greenfield, because it is well known in the art at the time of invention that a standard 
digital equalizer that could be matched to a variety of commercially available speakers 
is an attractive product (Greenfield, §0 Introduction, ^3), and furthermore- it is 
advantageous to implement the equalizers with the design tool described by Gaydecki 
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since it obviates the need for the user to have a detailed l<nowledge of filter design 
theory (Gaydecki, abstract). 

Regarding claim 9, Gaydecki in view of Greenfield teaches everything claimed, 
as applied above (see claim 2). In addition, Gaydecki teaches "said digital equalizer is 
a software program" (p. 1 88, jI2, filter is designed and downloaded). 

5. Claims 4 and 5 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Gaydecki In view of well known prior art (MPEP 21 44.03). 

Regarding claim 4, Gaydecki teaches everything claimed, as applied above (see 
claim 1). In addition, Gaydecki indicates pre- and post-truncation impulse response 
amplitudes (Fig. 1 , curves b and c, respectively) where the average power of curve c is 
clearly greater then the average power of curve b. In addition, Gaydecki teaches that 
the truncation may be performed by a rectangular function (p. 1 90, 1|(c)), and that the 
filter may be designed according to the user's specifications (p. 1 93, item (a); Fig. 3). 
Thus, it would be obvious for a user of Gaydecki's system to set a design criterion such 
that "an average power of said second amplitudes associated with said second impulse 
response is greater than a predetermined percentage of an average power of said first 
amplitudes associated with said first impulse response." 

Therefore, it would have been obvious to one having ordinary skill: in the art at 
the time the invention was made to modify Gaydecki as indicated above,: because such 
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a criterion clearly links the tradeoff between filter quality (wider response icurve c) and 
computational efficiency (narrower response curve c) and would thus sinriplify the 
design process. 

Regarding claim 5, Gaydecki in view of well known prior art teaches everything 
claimed, as applied above (see claim 4). In addition, Gaydecki teaches f'said 
predetermined percentage is 99%" (Fig. 1 , by visually comparing curves b and c It is 
clear that the average value of the area under x^(t) in cuvre c is more than a factor of 
two greater than the average value of the area under x^(t) in curve b (n.b. if A is 100% 
(approximately 99%) greater than B, A is twice the size of B). 



Citation of Pertinent Art 
6. The following prior art made of record but not relied upon is considered pertinent 
to the applicant's disclosure: 

• Hildebrand (U.S. Patent 5,727,074) discloses a method for efficient Altering and 
equalization of audio signals. 

• Gilloire et al. (U.S. Patent 6,968,352) disclose a device for digital processing with 
frequency filtering and reduced computation complexity. 

• Gardner ("Efficient Convolution without Input-Output Delay" J. Audio Eng. Soc, Vol. 
43, No. 3, 1995, March) teaches an efficient block FFT implementation of convolution. 
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Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to V. Paul Harper whose telephone numberiis (571) 272- 
7605. The examiner can normally be reached on M-F. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, David Hudspeth can be reached on (571) 272-7843. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-21 7-91 97 (toll-free). 

2/10/2006 

V. Paul Harper 
Paten Examiner 
Art Unit 2654 




